CHAPTER XXXI
SPIROCMTES : SYPHILIS, YAWS, WEIL'S DISEASE,
SEVEN-DAY     FEVER,     RELAPSING     FEVER    AND
VINCENT'S ANGINA
THE spirochsetes possess affinities with both protozoa and
bacteria. In consequence their biological status is uncertain and
their study has been neglected by both protozoologists and
bacteriologists. It is therefore not surprising that our knowledge
of these organisms is far from complete.
The term Spirochcete was first used by v, Ehrenberg (1833) to
indicate certain elongated, spiral, motile organisms present in
stagnant water. Since then many varieties have been described
and Spirochcete is now generally employed to indicate all patho-
genic and non-pathogenic spiral organisms which exhibit motility
without possessing flagella.
General Properties, The Spirochcetes possess a spiral, flexible
form and present some morphological resemblance to members of
the Spirillum group, which are, however, rigid and have flagella.
A characteristic feature of the spirochaetes is that they are
motile and yet have no flagella. The motility is produced by
means of flexion of the body, by rotation around the long axis,
i.e., corkscrew motion, or by a general movement of the proto-
plasm termed translation. Movement takes place equally well
in a forward or backward direction, i.e., there is no antero-
posterior polarity.
There is considerable variation not only in the size of the
different spirochsetes; but also in the number and regularity of
the spirals. Most spirochaetes do not stain readily and special
methods are required for their demonstration in stained prepara-
tions.. They are therefore frequently examined in an unstained
condition, but as the refractility of their protoplasm is low the
ordinary hanging-drop technique is of little value and dark-
ground illumination is required.
The method of multiplication is by transverse division only;
there is no sexual phase of reproduction. The spirochsetes,
however, do not grow readily in vitro, and the ordinary media
are of little value for cultural purposes. Noguchi (1911) intro-
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